Cell death and proliferation in NF-kappaB p50 knockout mouse after cerebral ischemia.
The transcription factor NF-kappaB is a key regulator of inflammation and cell survival. NF-kappaB activation increases following cerebral ischemia. We previously showed accelerated aging process in NF-kappaB p50 subunit knockout (p50 -/-) mice under physiological condition. The present investigation concerned the role of NF-kappaB p50 gene in ischemia-induced neuronal cell death. In an animal model of permanent middle cerebral artery occlusion (MCAO), infarct formation, apoptotic cell death and cell proliferation were examined in adult wild type (WT) and p50-/- mice. The ischemic infarct volume was significantly larger in p50-/- mice than that in WT mice. Consistently, the numbers of cells in the penumbra region positive to terminal deoxynucleotidyltransferase (TdT)-mediated dUTP-biotin nick end-labeling (TUNEL) and caspase-3 staining were significantly more in p50-/- mice than that in WT mice. To identify proliferation after cerebral ischemia, bromodeoxyurindine (BrdU) was intraperitoneal injected daily after MCAO. Ischemia increased BrdU positive cells in the penumbra, subventricular zone, corpus callosum, and cerebral cortex, while cell proliferation was hampered in p50-/- mice. These results suggest that NF-kappaB signaling is a neuroprotective mechanism and may play a role in cell proliferation in the stroke model of permanent MCAO.